WHAT IS CLAIMED IS: 



1. A device, comprising: 



a current level detector ; and 



a voltage level generator coupled to the current level detector; 

wherein the current level detector is configured to produce an output current equal 
to an input current, and a logic-level signal that tracks changes in the input 
current; 



wherein the voltage level generator is configured to produce an output voltage in 
response to both the logic-level signal and desired temperature input data; 
and 



wherein the output voltage approximates the voltage drop across a diode passing 
the input current at a temperature corresponding to the desired temperature 
input data. 

2. The device of claim 1, wherein the current level detector comprises: 

a first resistor coupled between an input node and an output node configured to 
produce an input voltage proportional to an input current; 

a constant current source, whose output is coupled to the input node, configured to 
output a reference current; 

a constant current sink configured to sink the reference current; 
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a second resistor, coupled between the output of the current source and the input 
of the current sink, and configured to produce a reference voltage 
proportional to the reference current; and 

a comparator whose negative input is coupled to the output node and whose 
positive input is coupled to the input of the current sink, configured to 
output a logic low level when the input current is less than the reference 
current and a logic high level when the input current is greater than the 
reference current. 

3. The device of claim 1, wherein the voltage level generator comprises: 

a first and second resistor coupled in series between an input node and an output 
node; 

a constant current source, whose output is coupled to the input node, configured to 
output a reference current plus a reference current for a digital-to-analog 
converter (DAC); 

a constant current sink coupled to the output node, configured to sink the 
reference current through the first and second resistors such that the 
voltage drop from the input node to the output node due to this reference 
current is approximately equal to the voltage drop across a diode; and 

a DAC whose reference current is provided by the constant current source and 
whose output is coupled to the node connecting the first and second 
resistors, configured to receive desired temperature input data and an 
indication of the level of an input current; 



Atty. Dkt. No.: 5707-04700 



Page 22 



Meyertons, Hood, Kivlin, Kowert & Goetzel PC 



wherein when the input current is at a high level, the DAC sinks current additional 
to the reference current through the first resistor proportional to the value 
of the desired input temperature data, causing a proportionate increase in 
the voltage drop across the first resistor and the same increase in the 
voltage drop between the input and output nodes; and 

wherein when the input current is at a low level, the DAC sinks no additional 
current through the first resistor and therefore, does not alter the voltage 
drop between the input and output nodes. 

4. A system, comprising: 

a temperature measurement unit, also referred to as a device under test (DUT) 
configured to output a bi-level current signal; and 

the device as recited in claim 1, which may be referred to as a diode simulator, 
configured to receive the current signal from the DUT along with desired 
temperature input data, and further configured to output a voltage signal to 
the DUT; 

wherein the output voltage signal from the diode simulator approximates a 
voltage drop across a diode passing the input current at a temperature 
corresponding to the value of the desired temperature input data. 

5. The system of claim 4, wherein while the DUT is being calibrated for a given 
temperature, both the diode simulator and the DUT are at ambient temperatures 
other than the given calibration temperature. 
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6. The system of claim 4, wherein while the DUT is being calibrated for a given 
temperature, both the diode simulator and the DUT are at a same ambient 
temperature that is different from the given calibration temperature. 

5 7. The system of claim 4, wherein while the DUT is being calibrated for a range of 
temperatures, both the diode simulator and the DUT are at ambient temperatures 
other than the calibration temperatures. 

8. The system of claim 4, wherein while the DUT is being calibrated for a range of 
10 temperatures, both the diode simulator and the DUT are at a same ambient 

temperature. 

9. The system of claim 4, wherein the DUT is calibrated for a range of temperatures 
without controlling the ambient temperatures of the diode simulator or the DUT. 

15 

10. The system of claim 4, wherein the DUT is calibrated for a range of temperatures 
while the ambient temperature of the diode simulator and the DUT is standard 
temperature. 

20 11. The system of claim 4, wherein the time required to calibrate the DUT for a 
temperature or range of temperatures is much less than that using prior art 
methods and devices due to the requirement of the prior art to tightly control the 
ambient temperature of one or more system components. 

25 12. A method comprising: 

receiving an input current; 

generating a reference current; 
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comparing the input current with the reference current; 

outputting a logic 0 signal if the input current is less than the reference current; 

outputting a logic 1 signal, if the input current is less than the reference current; 
and 

outputting a current equal to the input current. 

13. A method comprising: 
receiving temperature input data; 
receiving high/low current indication; 

generating a current proportional to a standard diode voltage drop; 

generating a current proportional to the temperature input data if the current 
indication is high; and 

outputting a voltage proportional to the sum of the generated currents. 

14. A method comprising: 

coupling the diode simulator to the DUT; 

inputting desired temperature data into the diode simulator; and 
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calibrating the DUT for the temperature corresponding to the desired temperature 
data. 



15. The method as recited in claim 14, wherein while the DUT is being calibrated for 
a given temperature, both the diode simulator and the DUT are at ambient 
temperatures other than the given calibration temperature. 

16. The method as recited in claim 14, wherein while the DUT is being calibrated for 
a given temperature, both the diode simulator and the DUT are at a same ambient 
temperature that is different from the given calibration temperature. 

17. The method as recited in claim 14, wherein while the DUT is being calibrated for 
a range of temperatures, both the diode simulator and the DUT are at ambient 
temperatures other than the calibration temperatures. 

18. The method as recited in claim 14, wherein while the DUT is being calibrated for 
a range of temperatures, both the diode simulator and the DUT are at a same 
ambient temperature. 

19. The method as recited in claim 14, wherein the DUT is calibrated for a range of 
temperatures without controlling the ambient temperatures of the diode simulator 
or the DUT. 



20. The method as recited in claim 14, wherein the DUT is calibrated for a range of 
temperatures while the ambient temperature of the diode simulator and the DUT is 
standard temperature. 

21. The method as recited in claim 14, wherein the time required to calibrate the DUT 
for a temperature or range of temperatures is much less than that using prior art 
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methods and devices due to the requirement of the prior art to tightly control the 
ambient temperature of one or more system components. 

5 
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